(FERPMit $£32% E38 183-193, 1983, 6]

B EORPEIEH & /NS B D BB,
AR & DBAfR

mowm E OB

(P e

(BM584E1HASH ZH)

Key words: Hymenolepis nana, cestode, fecundity and longevity,

autoinfection, immunogenicity of lumen phase, mouse strains

*

INE%&H (Hymenolepis nana) 13-4 o5 BE 72 Hils
EHRMCIEL AL, #93,000 5 ADRYGLE DELELHE
EINTWEELEBOZBDO—FETHY (Crompton
and Joyner, 1980), & IZ/NEDOREFIN LN T &5
HEENTWS (WHO, 1981). AmizHRiEENRE
EMALTH, EPMBER LICHIIVEESEE (v
R,k Me¥) ZRA LSS TORIEED/NME THER
KEET 2, BRI 2RM0HEMILI~20A
PR E AR ENTWS (Heyneman, 1961 ; Weinmann,
1971 ; WHO, 1981).

FHIFZI (Fe~wvR) #L0KCE FEKREXRL
TBHZLEND, vV RERAVIBIEER L DL OFER
PELRTVS. L IZhIIR B L o= ¥ R DA
WL % 2 #5453 % (Hunninen, 1935a;
Hearin, 1941) » 6 %ESMBIFOEF L E LTHWDS
NTWHEFEEBTLH S (Heyneman, 1963 ; Weinma-
nn, 1966, 1970; Gemmell and MacNamara, 1972;
Gemmell, 1976 ; Williams, 1982). 72 b hIi% EHE
OB U7z (EEERYL) ~ v 22 hypEms, AL
NITERWERY HAE L BE T 0L, BERE
B (MR ~v AT, FIkgbEkicx-o
TEHINRINC LD BRBIEVEI HRWRY, &
B A S h RV EE X b TE 7z (Heyne-
man, 1961, 1962, 1963).

NSRBI BIID SR E COLEBREF—EEE
EEETETTEIR/RMEETH I LD, ABOBI
BHRBE TORE IR S REROEL, REBEEE

R RFEFME L DR =

il

N COPREREDRELTFHRIBEDORIBER &, BEEY
RN Bk D B MESBIL 0 LT SR ICRIET
» % (Brown, 1976 ; Ito, 1978, 1980).

EE O IR BOAFHE ISR IR VW ATREM:
AR ENTW SRR ZEXRESYEHE) OHE
ShBELHE CHMMER LTS dd v 7 2 (Ito, 19
78) LHROBEDAFLIE VW dAY v v R EE2H W T,
Ihb 2 R~ 7 RICHIT SABREFREOKEHE L E
ERMEEE AV THEBIEL (ER1), RICH R Y
PHfEfeE D RIBIRE (KB 2), HFRBHEO B (ER
3) oW T b E MMz 2. ZoREE, Q) &
DEFHREIRRE~ Y A TELLRRDZ L, &<
CHEfKZL Ve SRz dd vV A TRMMOFH LY
AROAFHENELLEVWC & (ERL1), @) ~v
ZREECOARBOAEFEME O B & i1X A B D tissue
phase 12T 5 5EDEE TII/2 { lumen phase 1IZx%f
FTHREORBEEDENC LY, v ARMKEMTEL
SBR5Z L (ER3) 2RmMT 2MEL B0 THE
3 5.

WL HiE

e

fBE BT, BMREESTESYERENLS
H&h, BIEYHET closed colony & U TR EHERE L
TW% worm-free @ dd =7 2 (Ito, 1981), #HpE3
REWIRER A SHA L. SPF @ ddY <7 %
ZHWNIC BALB/c vV RLEHW. WFhowy 2
b5~ 6 FESRICERICH L. LiEOHERERICTS
dd,ddY =v 2 ZLTFTAXP TR, ZebhRLicdd
<Y A, ddY = U RERHT 5.
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FEER 1 TIX dd v & (400E, #E36 T, 7 76 L),

ddY <=1 &z (#83PL, if 83 PL, F166PC) % Hl v 7z.
FBE2-ATiX dd w7 2 (MEREAESE50L), ddY <7 %
(#490C), BALB/c ¥ v & (HEHEAFITINL) & Hv e
B 2-BTiX ddY <~ 2 (HE60OPT, ME45PC, 3f1050L)
FHWz. EB3 TiZ dd =7 = (HEL8PE, ME10PT,
28JL), ddY ~w * (HE16PL, MEL7PC, #33PC) % v
fo. & RO Bk~ 7 2 & L TR BlIiC el L7z dd
<7 2R HLONC ddY < v AEEE AW, #E 3 R nig
ftew 2 L LTI, ddY= 7 2DH% iz

KB~ 7 AEERE L RYe~ 7 REGEE L &R IR
ST F—BRESMT (24£2C, 55+10 %iEE) T
fABELE fAk (Z7v7, CA-l) LAkIER+IEY
Bz, r—YOREE, WEEICH LK L Bz 7.
r—3 (#t 22cm, #430cm, F&1lem) bz <7 A
RENTHII0PL & L=,

FAM  IEEBOBINT, ~ v RCERAKET 55
A IC TR B IRER = 7 2 D/NE A 5 TR R A D5
RREi X ViREL, AHEAHKICRES Y, EHERMET
4C TRTFE LTz, BRYUC Wz iJfik, Berntzen and
Voge (1965) DFHHEIC X Y IiskErE Lz mbs, 372
bHLBSRIITH S, EREMIIER2-BRBLOER
32T BPTEDERZ BEE-HD 5 Bl (£ 110 khH
B B BRI (91 X105(#/0.5ml A B A HEK) & 4%
O#5. L Ch 5 HEHE IR ddY ~ 7 2 $ITo/ e
NOEEEHRD Z L LT (Ito, 1977a).

YTk

R, R OB Bk IR, 208, 1004,
B \NZ2,000/ % 0.1ml AFAIEKICFET D L1
TR, FIED BRI E LD T 21G H 5 P&
vz ) vRBERS (£F80.25ml) THE~YY ZEN
WCHEBEE HERICEE L. BREL (FEakRLT
ICEEEE AR R S Ee) 1, #9200~500£5/0.2~0.3m] 4P
Bk (FEB2-B) 725 0NTHKI100%/0.2~0.3m] A H A
Ak (EBR3) CHRBML, =T LVHETO~Y RicE
ST AN THREECHRS L.

EEBR K

EBR1 :dd, ddY WRHE~ 7 R EEERC B 590100
E/0. 1ml \Z TR U 7z [Rl— YRR & R D3 5 L 724%,
ddY =w xcit, 106H, 12HH, 15HH, 20 HH,
30HH, 40HH, 60HHB LU0 HEI, dd vV X T
15 H, 30HH, 60HH, 90H Bz~ Mtk RI#I100T
FOEERICHH LTHR L, AhoFeR, Foehk

%, BEA, RIS ONCHEE 1 g o hEk (EPG)
EFNZFNORBBEBE L. ARDOFER, HoeR
B, WEE, KRR EORIEICE Ito 1981) DFEkEE
M. EPG %ZHIET 5 72 OFTED ik B OE»

55T OE&MKD 7y - L, FHRRERTICH 2 E
WHEOREZ =V 5 1gRRL, 20ml D=fFarx
VICAN, SNROERAEKEFENTEELZELE—F
®AC ITRFE LT 1%, ABFM4K 20ml 2 iz, <7
RT v I RE—TF—THEHMNI2 L 725 E T2+
Lk #BR#grserF—FE@BLTUEEL, HBEKE
100ml (CHR L7z, ZORIRE IR T v I A F—TF—
TH—RIGERE L2 D, 0.05ml % 2 2Ry 8T
ATARZ TR RICED, FMEET (f5R100f%) THIP
BEHx iz, EPG X 47— U5 0RIEHED T X 2,000
LTk

FE 2-A : dd, ddY, BALB/c ® 3 %~ 7 22\
T, ENETN OB 2SI 2 B (BREE, A
Ay iFTe. EEBREE~ T RTiX, 20fH0 Ay R Iix RO
B L7c#%, BrED HEEIC 2,000 {E0 7% hIpE F#eE L
7. HRBECIZFEBREE~ Y 202,000 d JiE# 5-RT,
[RIkEIZ2,0001F % #1#¢5- L 7. 2,000f8E i 5.0 4 A%
(90~9685fIf%) ICHIR L, EBE, HBE~Y 2O
IENFAE BE DO S 706 L7-#%, Hunninen (1935b)
DB T, MFHEN A A HETE R 1 O 4 2 B
T (FFR406%5) THREL -

F2Bk2-B : ddY =7 = 105 L& #E/E % 3 B (hUF+
PR R SR, RN R, HER RS
TBEE) T 7. ERE R DN PR S B~ T 2
X 20fE D ik b IR % [FIREIC B B L7e. WRICETE DHEEE
B challenge ® A (HIp#cE%10A H, 158 H, 20R
H, 30H H) ICHERER D O ICHERE 3B~ 7 2|
RI2200~ 5008 DI E E R * REFIc S L, £D 7 A%
CAREEREA SRR L, ShOPhsdeph, HEEE R gk Bt
FEOFELIRTE L.

EEB 3 1 ddY =7 & HEOBEHE R 1004 % ddY ~
7 Z33PL L dd = A28V [ ICER O E L, #E%
250 HIC2MAERETRL, ERIC L 2FHRYE L AR
Pl 2 XHET, PIRGEBEORE, FIRGRE XY RE
HahichIigko (BR) BREHEOFEL Biiko
REE, RRBE (ZIREE) KL THE L
7.

FERFE O LB

FEER2-A TIHERE, MBHZhAZhICEITS chall-

enge HYIHIE DT R B DO EHHEICOWT, Student
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t-test I & D fERRE 5 %LLF (p<0.05) CHEEZEREZ
1TV, ERBCEH T 5 BI0 challenge (233 5 FRYLES
HEERROFELHE L.

B R

EB 1 : dd, ddY FR#E~ v A EGEE TO/NELER
PRt DE B ELIC D W T ERAISE % Vv T sk
BE L. W%~ v AHEEA (ddBE40MT, ddY#ES3IL)
AV, 1{AEKS 72V 100 fE O Rz Y% RIFEC RO
Bl —@EBHKRL, 1) F4ER 2) fiF¥ 3)
BEE, 4 BENBEIE 5) EPG O % HE{LEZHRE~
7. FIUEBREERE~ Y AMEERE (dd #3608, ddY
HEB3PT) & FAVTIT o7z, WRFE~ v AEEER T4 &
DIVERBAGITE L WFRED D bhvicds, R—RHFE~Y
RIZBIT DHEHEDOMHEIC L BEITIRD DA RNDIDT
Table 1 TldMlEZH FhOEERIC BT BREE—IE
LEL®HTL) ~5) OFEREZRLRE.

HIEE#15H B £ Tk, 2@ 512 ERE D Bk
PR s b22rbb T, ddY vV 2T, HIHE
%208 Bicix kot sh 2 WEFERSHB L, 608
Hizix oMk (1005/2008) THE 2 bhiz<
207z, 90H BiZix BfRDER® bR WERE & bl
ML Tz (1205/18)L). F7-20H BLME, BE R
HEn@ECBNTOFEREENELL B LI
%, 600 B & TIokpsy (94.5%) AP shiz. HR
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Bz dd = 2 TiE, 90H HIZ20 {8 k772 LRk Tl
FEEDED DRI T, TR OLEEL
DYOH B E T, YL BAE 0K OB SRR
HEhiz.

BADORBE S ddY w7 2 TiE, 15 H BZ2E&EI,
20F B LME koAb Litic, WER B
¥, EPGWTFhibFELL B L ZhiewLlT, dd
<7 AT, 30HATHLHEREIRLEEL T, BER,
WO, EPG LRETH K. S HIic60 B4 mEkAsD
WIZ90 A 4 A DR BER I, ddY =7 XD15A 4 hED
FRELEZIIF LT DR T, dd = U R FA R
SddY = 7 2AFABE L Y bRBESE LIRS,
EFEHELELLE»Ok.

B2 : ddY v¥ X, dd¥¥ %, BALB/c = 7 R iC
B+ % BIP challenge 72 & QNZ#EFEZ Ht challenge 1ZX%f
+ 5 RS S O FB R & S

2-A : HIIER~ v 212B1F 5 HPE challenge 2%
5 F RGBS O BRI A 3 R/~ v ROV T
~, ZOREY Table 2 TR Lz, &b B AEOF
HE 0N ddY =7 A Th-ofz. I EE% 24
B OEBREEIC T 5 FRYsh BT BRI LN R
WA L (p<0.02), X 5 IT72M R & Tlo g & D fER THRIK
Py MAVRH & e WIRWARIE DAL & 71 7. BALB/c
=7 1% ddY = 7 RICTHA_ETFRERBEE T E < 24
BRI E TR FBRE L 2GR b o7y, 488FRTE

Table 1 Comparison of the kinetics of infection with Hymenolepis nana between dd and
ddY closed colonies of mice

Day of No. of No. of No. of worms Biomass (mg) Egg E.P.G.
autopsy . mmice mice Mean+ S.D. output Average
infected’ examined (range) Mean+ S.D. (range) Mean No. No.
ddY mice
10 21/21 20.0+5.7(12-33) 7.3+ 5.4( 1.0-19.8) 0 0
12 21/21 28.3+5.2(16-38) 29.8+14.6( 6.9-64.3) 2.2X10% 0.1X10¢
15 21/21 27.0+5.7(16-34) 46.2+16.3( 20.3-76.5) 8.7X10* 3.0Xx10*
20 16/22 14.9+7.7( 3-23) 20.0+14.7( 2.8-58.2) 2.7X10* 0.9X10¢
30 17/21 12.8+9.0( 2-28) 20.8+16.0(<0.1-56.1) 1.8X%10¢ 0.5X10*
40 13/22 9.6+6.0( 2-20) 18.2+15.1( 5.2-66.1) 1.5Xx10¢ 0.2X10¢
60 10/20 5.1+5.8( 1-21) 10.0+ 7.1( 1.3-24.6) 0.4Xx10¢ 0.2X10¢
90 6/18 2.5+2.3( 1- 8) 7.0+ 2.6( 4.3-10.7) 0.5x10¢ 0.1x10¢
dd mice
15 21/21 29.0+6.4(17-39) 52.5+14.6(26.4- 78.2) 12.2X10* 5.7X10%
30 19/19 24.5+5.6(14-35) 55.0+19.6(27.0--102.6) 11.0X10¢ 5.1X10¢
60 16/16 21.3+7.5(11-39) 34.1+14.8(10.5- 64.4) 6.2X10¢ 3.1X10¢
90 19/20 17.4+8.9( 1-29) 32.0+16.7( 1.5- 66.2) 5.1x10¢ 2.2X10¢
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Table

2 Onset of protective immunity against Hymenolepis nana egg challenge (early
response) in the three (dd, ddY and BALB/c) strains of mice

Mouse - Hr cif eﬁ:%gﬁ(rzihrallenging after initial immunizing egg inoculation

group 24 48 72 9 120
dd-Exp. 4/4*:583+ 65.4% 4/4: 137+127.1 7/7 : 305+266.6 7/7 : 17.6+ 29.0 0/6 : O
dd-Cont. 4/4: 580+ 55.1 4/4: 377+127.3 7/7 : 730+139.1 6/6 : 391 =+ 90.6 6/6 : 427+ 23.5
Student t-test N.S. p<0.05 p<0.01 ceee ceee
ddY-Exp. 5/5: 150+ 91.6 5/5: 80+116.9 2/5: 1 1/5 : 1 0/5: 0
ddY-Cont. 4/4: 390+134.3 5/5: 306+ 71.1 5/5 : 540+114.2 5/5 : 354+102.0 5/6 : 259+ 61.1
Student t-test p<0.02 p<0.01 s
BALB/c-Exp. 8/8: 451+259.7 8/8: 179+167.1 3/11: 28+ 26.0 3/10: 27+ 41.9 0/10: O
BALB/c-Cont. 8/8: 632+169.0 8/8: 517+ 52.3 8/8 : 366+ 43.3 3/3 : 387+ 28.8 5/5 : 377+127.3
Student t-test N.S. p<0.001 s

All the mice of Exp. groups were each given about 20 shell-free eggs and challenged with 2,000
shell-free eggs, whereas those of Cont. groups were each given 2,000 shell-free eggs only. All
the mice were killed 4 days after each egg challenge.

*: No. of mice infected with cysticercoids derived from challenge eggs/No. of mice examined.

t: No. of cysticercoids recovered (Mean+ S.D.).

IXS OB EORD D b (P<0.01), 728
DNIZFh & DK T ddY Rk OV SFIE DRI & BT
—7 dd = U7 2 Tid 480 H M KRBT BT 2 FBIRG:
ShBEFOETIIRD b, I6HEFITL ARBLMEET
V¥ S ERYL R BlE Sh, ddY<- 7 X, BAL
Ble ~ U AITHAH L hICHRIERBIEEE D B E 20T
2-B : MIMER ddY <7 RiCHF 5% 2 challe
nge 1233 % RGP I O B 2 1, 2O/
#&% Table 31278 L 7z. Table 3 iZix dd, BALB/c ifi
=T 20N ERICEIT S R (Ito,1980) & b
BERD DI L.

ddY = U 2 DEEH R BRI 5 sk BT BB R
10 B TiE2<{Booh ¥, 150 HUBCRD b,
150 EERFHIC 30 1) D HETR R t fhslepl th o0 F A sh R B st
FBREH A AR D36.8% IV L, & 51220 B EREE
TIXHEFEORD b WEEZHE L, FHREK
WX RBEDI . A%ITHA LTz, 30 H BEBREETIRHR
EHEENTD DN EAFZIOLF 4L THhFRb 1 ~4
LTI DEOBEFETH O, o 6 LA 613 difk
AR &3 BRI REED 0.6% 123 E e
7z.

EER 3 BERMEEMCESE Lz dd, ddY R
R U AT S EREFRYGE EBIE L. ddY =V
RGEED & 4y B U7 4B R 11005 % dd, ddY W%~

U RCFRICIRAEEE L, 25HBICERL, BRHERY
DEEEIRFE Lic. ddY = 7 R 33MCHI220T 7> & F R d
ErRE s, FEEhAERII8.2%Thok. T h ik
L, dd = v x28IL&fEkd & Pl hfk 2° B H S,
T b A3 22,65 T, [F—&ET TORGIC LY 22b
53, dd =¥ BT BHRLBEROF B2 1E BHhIT
%<, BB~V AOHE (EB1) LRKROFHRT
HoTz.

HR RGO EL Table 4 12;r L. dd <=7 228
IEH27IC THRLGIBESh, BRERE R KE
3,000 £ TEH 724 £ ThoTe. WFho BRYeh A E
FEED, 5 ~10mm DOHIV K TR BETH O R mE
BOLEICHGREL, T ISk ORBEIIEEE L
TWiz. —J ddY = 7 % 33 )G 26 G G {50 Bl Es
Sh, BHRYBEEIRESE 1,270 £ TEH 10L& THD
7o. dd= U 2 FAEDFRYL g & T3 RAIC, ddY = v
AEEOHBRY DR AR ORREZE L Ko7
Table 4 1R/ LAZZ L, T &ICHEBEDKNEHIZ Y
REYGBIA T THR SN TO A EED b7

5 B

INESRBI = T 2T T R 2 BT TR
B, EEP~OMIPEHAIAEY 20K 1~ 2B TH
SRR A B L, KRG omar g shTL &
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Table 3 Onset of protective immunity against Hymenolepis nana cysticercoid challenge
(late response) in the three (dd, ddY and BALB/c) strains of mice initially given eggs

Experimental group

Control group

% of worm recovery

Day of
cysticercoid No. of mice No. of No. of No. of mice No. of No. of Experi- Control
challenge infected mice MESIYV infected mice M(:;gnw mental /
with CAW* examined +S.D with CdAW* examined +S.D. group group

BALB/c micet
10 6/6 147+28.8 6/6 155+32.1 94.8
12 7/7 27+15.9 6/6 155+47.1 17.4
15 0/6 0 6/6 143+75.5 0
20 0/7 0 7/7 72+34.8 0
30 0/7 0 7/7 70+44.2 0
40 0/7 0 7/7 53+30.0 0

ddY mice
10 10/10 194+96.9 10/10 155+72.8 125.2
15 5/5 16+12.5 5/5 44+10.9 36.8
20 8/10 8.3+16.6 10/10 71+38.1 9.4
30 4/10 2.0+ 1.4 10/10 143+41.3 0.6

dd micet
10 14/14 68+32.3 14/14 71+35.4 95.8
15 5/5 48+ 9.0 5/5 44+12.6 109.0
20 15/17 28+34.7 17/17 76+33.6 36.2
25 6/7 27+31.1 7/7 84+44.2 27.2
30 3/10 7.7 4.9 10/10 79+43.0 9.6
40 0/20 0 20/20 74+34.6 0

Mice of experimental groups of all were initially given about 20 shell-free eggs on Day 0 and
challenged with between 200 and 500 mouse-derived cysticercoids, whereas those of control
groups were given the same doses of the cysticercoids on the same days, bhut no eggs.
CdW* : cysticercoid-derived adult worms.
t: The data of both BALB/c and dd mice were modified from Ito (1980, Exp. Parasitol. 49, 251).

Table 4 Comparison of the occurrence of autoinfection with Hymenolepis nana between ddY
and dd closed colonies of mice initially given about 100 ddY mouse-derived cysticercoids

Mo No. of mice , No. of Average Population density of worms (auto)reinfected
use ¢ )rein- : N f
strain auto)rein mice 0. 0f worms
fected examined (auto)reinfected 1-10, 10-100, 100-1000, 1000-3000
ddyY 26/33 109.5 8* 9 8 1
/8)t (3/9) (7/8) 1/1)
dd 27/28 724.1 0 4 14 9
(4/4) (14/14) (9/9)

All the mice were killed 25 days after initial inoculation with the cysticercoids.

*: No. of mice (auto)reinfected.
t : No. of mice (auto)reinfected with mature worms/No. of mice (auto)reinfected.

(51)



188

Table 5 Survival periods of Hymenolepis
nana in several strains of mice reported

Period of
Mouse
ctrain worm Authors (year)
survival

? <35 days Grassi (1887)

? =30 days Joyeux (1925)

<23 days Shorb (1933)

white <33 days Hunninen (1935)
Heston/A <30 days Heyneman (1961)

CD1 <42 days Ghazal and Avery (1974)

albino

albino <50 days Bhopale et al. (1979)
BALB/c <35 days Isaak et al. (1977)
BALB/c <40 days Ito (1980, 1981)

CF <44 days Jaron (1980)

B10 <44 days Jaron (1980)

CBA =44 days Jaron (1980)

CBA <25 days Lucas et al (1980)
DBA =44 days Jaron (1980)

Swiss 44 days Jaron (1980)

BDF1 <28 days Ferretti et al. (1981)
C57 =31 days Ferretti ez al. (1980)
ddY <60 days Kano and Ito (present data)

It has in general been described that most
worms of H. nana are lost in 3 or 4 weeks
of egg inoculation (Weinmann, 1971).

dd =6

= athe  Ito (1978)
dd ?nSOnths Kano and Ito (present data)

5L&hTwW3 (Weinmann, 1970, 1971). & % ®
FBH~ T RCBITDARDAFELHMEHRL 2B 5 %
Table 5 iTE L. TRETIHESHTWAERED
AL, SEAVWE dd v R LUAD~ T 2RHET
i, Wb 1 ~20 BURNICFREDmERPHIsh T
W5, ThizHdsrsd, 2~ 3#EEICARR BEROB
VIRED LBEEhTW3.

EBR 1 OBE»D, THIRD ddY < ¥ 2 i% B IR B 20
A B U A0 LW b, 60H BERIC
Koy (94.5%) DHBEBPRINIZ LD, EAM
Wi BAEPEH 1 ~ 2 D BUNICIEZ 2 L &h 5% D
4 (Table 5) E[EETH27. L Ladrdb, fHx
DT ATOREEE RSB L2k VEEERH D, 90H
B TH/NBUe 3 b IR TR LD GED b e fl b Bl &
Nic. THEHL, dd =7 2B BARBOAL FF # [
i shie (Ito, 1978, 1981) = &<, FisEy

CELLEVWZ LA, SRIBIIEH#I0H £ TOERD
FHEC L 2RAMBE» DR S, Zh b OREEIT
MEHNTHR THLRR T T 2ADMWZEIC X 5 ARBDOFAE)
BOERIVD bhh2lk. Thbb dd v A fEk
BETRIABRO BEROE LWRE BII 5% E T
LR ERD Dol B0~y XTI S Rk
BT L T AH0H BiCHEEDOE LWREDIEED b
TABESHBE L 720%, BEFAEZTD b b 2 7 fl
i, 206727216 THO. L LR oBIDFEE
BD ORI IEAEEZBRYEE ED TV dd <
v RIZBT mik o HE (RER, B EPG)
i, ddY =7 RIZHARELLEL, dd w7 2FE D 60
H4rdifkd 2 WX90H FREDORAER dd =V 2F4A
I5A T HAEORBEITILER LTV b 222 b
3, HERD ddY = ¥ 2EFAI5H A REORREEITIZIE
LT, UEDORERD, dd =V X TixThE
TIZHESH TS = 7 ARMICIL_FIS AR R DA
FHErRW LRSS,

ABHBPUZ Lo THEE SN REDOMBEICELT, &
JP challenge 1Zx43 % B RRYLBS (15095 H° ORIk 77 O 1A%
Th5HZ LD FAERE REY (Okamoto, 1968, 1970)
72 B NI ORR AR LS AL E (Okamoto and Koizumi,
1972) IZ X > TREHEh TW 3. SERAGICHIBRRER LTz
X— Fw U ZATRERD (BFR) FREBEOFENFE
B b D DHIe ST HIRGHEDOAFHRIISERE SN D
Z LR E D SERYBHHO 7 & FHIRG SR 0P R b
MR DO FIEHELEE L TWABK TH 52 LA%GE
BHEnhTW3 (Isaak et al., 1977). Am o mIiER~
7 ANEET 2 HEIREICX, HBIP challenge 2%t 5%
%#J% (Hunninen, 1935a; Hearin, 1941 ; Heyneman,
1963) D #7253, HFEREH challenge 2%t T % &
(Heyneman, 1963 ; Isaak et al., 1977 ; Ito, 1978, 19
80), & HICHIRYLEkDHEmKE (Isaak et al., 1977)
L L 3SEENRESN, TR EN early respo-
nse (R.), late R., worm expulsion R. LFELRZ & 2%
#EEsh (Ito, 1980), = ¥ RARHEMTERZHDOREB

HEEA R B Z LR TFRENRTWS (Tto, 1980, 19
81, 1982).

FEEX 2 TiX ddY, dd, BALB/c ® 3 %~V AT
D RYBH G O RHEE S (1) HIP challenge (tis-
sue phase) 1233 54 (early R.) 22 b (2) #E%E
J2H challenge (lumen phase) 239 % 4% (late R.)
DENFRNIZONWTLEEE L. ZoHEE, ddY =7 RiT
B} 5 BIF challenge I3 B 4E O RJE, +Tiz24
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B E CHERICRT 2BREANFTERREREIVEAE
EORY (p<0.02) L LTHED LN, 3 BLUAICIZHIZE
SERTEEINSZ LB LK. ddY vV A T3 HH
CER SN D3RV RE L RIS ORWAZEOFKILT, dd~
A TiE5 HRICBIEEh/z. —FHBALB/c vV ATl
ddY v v 2 LRE#E3 BRI b2 1 B B Tikf#
DFEBNED bNR PO D, ddY =7 2T BA
LBlc =7 2 X ) b#HTFEL B challenge (ZX3 5
RIS R BET 5 LEx bhic. T72bb early
R. O%HIX, ddY~v X, BALB/c vV R, dd =7V &
DIETH27-. —FHIP challenge 2%+ 2 ik & #5
LTLED7 ddY =7 228V T HhigF R B challenge
Wt B REOFHEBIZI0ON B TIRES EBHLTWAY,:
27z (Table 3).

ddY = v Rz B} 2 #EE & challenge 1233 5 55%
(late R.) X150 Bic#1 THEEIC L~ F EORKGH
HEOBAY (p<0.01) & LTED BN, ZOHER
12~15H £ TiZ late R. 2’52k L TL % 5 BALB/c =¥V
A (Ito, 1980) XV LAEFRH1 BN L, £715HH
TR BERB1ED bz dd =7 2 (Ito, 1980)
IV LBRWZ LEIHRTS. T742bb late R, OFETEE
EiX BALB/c vV A, ddY =7V 2, dd =V ZDJETH
D, LDk (E5 2-A, 2-B) (I HIPER ddY <
T AH I, BEREBR TN ENICKT 2B RYbEeE
% RO time course THEETHZLEZBHRTHLDOT
bV, ThZhOFZEFBEM (BI5, EERD) T3
KEDFUED time course THRIMTEH LD THB LT3
Ito (1980, 1982) DREE X T B LD TH 5.

SEIFAWZTHIRD ddY =0 21281T 54 B OAEEFE#
% Ito (1980, 1981) 23 /= dd =7 A& xtBEEL L
THELERE (EHR1) »5, ddY vV RZBIF 54K
BOAFHRIX BALB/c, ddfifi~y Xk 54F
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HMoPRES LELLNS. D EDOERL, 208
&% Table 6 I2F L 7-. Table 6 2255 X Hiz ddY
<7 RZBIF 5 late R. DFKIFHEN15~30H TR
BALB/c =V R, dd =V ADHFRERETD D, PIRkg
BEOHEHEL L —HLTWk. ZTHIZHL early
R.IZ1~3HTHHEL, BALB/c v~V XXV LEF R
DO TH D, FIRKGLBEDOHREERE & 1X—B L n
Dfc. PIRGHBAEDHEEIX lumen phase HADHET
» Y, late R. 2 [F#%IC lumen phase (FJHim{k) 2%t
FTHERBEORBTH D Z L2 SYRGEADEREIL late
R.ICEDHERZT5 LMIRTE 5. eatly R. OFH
MARW= T 2 TiX late R., worm expulsion R. %8
LIFEVWEN T (Table 6), ZDOHETIIEHIZLL D
v U AR TOLBALE ) LB D,

early R. BIEHERNICEBA LA SIS Mz KR B &
ETREETH D Z LPRIEAEIHShTVS (Weinma-
nn, 1974 ; Ito and Yamamoto, 1976 ; Ito,1977b; Fr-
iedberg et al., 1979 ; Miyazato et al., 1979 ; Furkawa
et al., 1981) %, SEIDEER 2-B DRk 5 0N Ito (19
80) 20 LEER MO KEAZICLOTWARNT LixH
L THD. T bDEHET praziquantel & 7z R
ERICI SO TLHHER SN T3 (Ito, in preparation).
HIPEE% late R. #12~15H DINIC#E+ 3BALB/c
Y ATIIHEIIOR Y ICHBREBELER LHEAIC (B
) BREVBI VIS WI EREERES L T W %
(Isaak et al., 1977; Ito, 1982). T+ hbLEERE LY
W L7- BALB/c =7 2 Tid ¥) R 5 R b Bk i
2PEH LIz IR 5, F—{Bfk~ v 2GR TR L
AREGBRCFEITRAL, EFCHEERBCEFT L
%, BIETORBISHIESHZFETHY, BEREHL
ERBUZ X % lumen phase 23K 4D lumen phase (272
DERBELEZDIERLETIRETHD (Ito, 1982).

Table 6 Correlation of the survival period of Hymenolepis nana and the acquisition of the
immune responses against H. nana reinfections in the three strains of mice initially given eggs

Mouse strain BALB/c ddY dd

Onset of the early response

2- 3 days* 1- 3 daj 2-5d
directed against egg challenge ays ays ays
Onset of the late response

12-15 da 15-30 d 20-40 d.
directed against cysticercoid challenge ys ays ays
Survival period of H. nana <40 days <60 days >90 days

* : days after initial inoculation of 20 shell-free eggs of H. nana.
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ThETOREBCE (AR) BRI HEREE RO
CRNRE SRS OSETE R Rk R i 2 R L 7R
L) 12X % lumen phase 23EJR & LTEIn iz
Thb L& TE7- (Heyneman, 1963). LnLZ Z
10T 81T 54 H D lumen phase D & FEDRERT 2>
5, lumen phase HEDRZEFME FIRD 5V IRE
FTHEBREVAROLRR LT, MOFBELCENTHH
ExXxnZLTW5S (Tan and Jones, 1968 ; Wassom et
al., 1974 ; Hopkins, 1980 ; Andreassen, 1981 ; Ito, 19
80, 1982).

A HERYLIZ 1) 5. lumen phase DHRERMEE /TS
2hi-h, kR0 (BR) BREOFHEL late R. OF
HHE L OBREERT 52 LIEKEL, k2 ddY,
AdERFE~T ACERED (dY~U200ED %)
PERSE, (AR BEBRROFELBELL (ERS).
ZOFERIX, dd =7 R28PLH27IL (98%) THH7245%
DA X BRI BES MO L, ddYvT R
33PCHI260C (79%) TEEEMGAL, F3dARK i 110
% Thot. dd =V RTBIT5H R LEREZTTO
2% & (27PL/27[8) 2B W TR ¥ B &% & EgREIC
IoTHERERTW DKL, ddY~ 7 2Tt R #
ik SO EERBHI26IERILOAL T, Lab ko
ZWEEENE CRBBEE EOEAARD 51 2 (Ta-
ble 4). = DR#EIZ BALB/c =V RIEE late R. A3 B
{RFREY, ZB»Odd vV REE late R.OFEHN
BLBWddY< VAT, (BR) BREVEVHFDZ
L, Lo LEREEERKE dd <9 RIS S hicd
2L, REEFEEDOL L OMRENG N LETRTD
LDTH 5.

(1) —f&iz crowding effect LI TN ZDH RTH &
PO B IRV EEOREE S BN D Z LARES
hTwabZ & (Chandler, 1939 ; Read and Simmons,
1963 ; Roberts and Insler, 1982), (2) (H%R) B&kHLss
#Z vz BALB/c w7 A Tb, FRIIFIRRERX
— F (nu/nu) =¥ 2 TEEHO BIFIC X5 (BR) BRY
NEZZ LRPEENTNWSZ & (Isaak et al., 1977),
(3) dd =¥ 2 TEREBRBEROLE b b,
L] CREBAIC X DZFREFEL TSI L, 6T
2 (4) late R. 2B LT3 <7 2 TiX challenge iZ
FAWEERE MG LR ETHI LR LIC2 AL
RICHHH S TLESBEN DD (Ito, KRER) LR
EnbMT 5L, ddY= U RICBIT S (BR) HRERGE
EEB DR, &0 FEBKROERI RN 00 (150L/
260C) THRBEA THO/ak#IE, lumen phase (Zxf

THIEEXEDORENE (late R.) DA L1hDEEBIZL B0
TIEARWNEEZ .

¥ B

INEE&BBYe~ T R BT DA BFIREEEDOHER
LN HRRBRIELDFEICONT, FTIHEROFEEN»HIE
FRORETECERD D LBTFRENT 2RI~ Y
A% W THT LIROER 2B

1, IEEBOEFEHEZ 1) ddY~v v xE dd <
TAMITELL R ARY (FB1), 2) HIMERICLSE
R L SRR B HUC X AR O W FhIZBN T
b, TOEEITIEERETH Y, HEEICLDERITED
bhehotz. ThbbHf#ENThIZENTS ddY =
7 ATk I %208 B bR BEE O R D &
%, 60 BE Cleph o mfEsPiishz oz st L,
dd =V 2 CII BEROBIZ60H B ETHRER D b h
F0HH (AREBRFKKH) T 205195 TRRE S ED
FELED bR,

2, 1, OXRBAFHFOE LWERICONWT, B
TR~ U R R1T D FRRYLRs IS O FEBUHE & i~
LZB, dd~v7 X, BLW BALB/lc v VAD AR b
F, ddY = v RIZBWTH, 1) HIF challenge (tissue
phase) X3 5 REDRERH &, HEPEH challenge
(lumen phase) IZx9 5 G DR L IZH O IR
RBZENRHEBAL, 2) ARboAEFHIZ tissue phase
2T BHEDORIIC X B D TiX72 <, lumen phase iZ
T BRBEORBUC > TRBERIT 5 Z L235RRE
Shie.

3, BINEROPIRG BRI LTt 2 ~ 3B
T» 5 lumen phase X HHEVFRKE L, HF KL
FELEN A v REMBEL LT, BERLRER
BHHICHRT 2 ERR TERBPEOFELBE LK
BOERERBER I Y~ 2T 1) ERERAERDORK
BFARIT, 70.3%, FEFEHHERIT, 8.25%7T,dd=
v ADFNFN 100%, 22.6 FICHNELL DL, E
B 1iCR1T 2 HIFHERR B DOER L FERO BRI BlEE &
Niz. 2) HRBYeRIT, 78.8% (260L/338), H FERL
BAERE, FHL1105%E dd~ U R2BIFEEFRFh96.5
%, WHHT2ARICH~_REFEL LD eho7. &bic 3) B
FKERY BADORRBEX, crowding effect &ixiic, H
REEERNNE ERBBEDOHR I DHERENZHATH
D7z,

PLEDRRARIZ/IES B lumen phase A REFMEEH
LTV, SERMNS S & LTHLIEFICH WD
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12, BEEER BEEUC X 5 MR TR A RRESER &
NBLTBZNETOERTEIATERVWE K TH
Y, lumen phase H&EEZERMEEAET 5 (Isaak
et al., 1977 ; Ito, 1980,1981, 1982) IZ k> THBATX
BHRHTHY, WRELER~ Y A CBITS B R R
1%, lumen phase 2% 2 A ERERH L IR Y 2 ]
REEERE»OEH SN IZBINC X 5% 2 #HoRE
HE L OBRTEREN S LT B{EH (Ito, 1980) 12k
FeEx gL Ex B,

WEKs bV HREB DL KKILEER I ES
wimLET.
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' Abstract |

INFLUENCE OF THE HOST IMMUNE RESPONSES ON THE MODES
OF PRIMARY INFECTION AND AUTOINFECTION
WITH HYMENOLEPIS NANA IN MICE

SHIRO KANO AND AKIRA ITO
(Department of Parasitology, Gifu University School of
Medicine, Gifu 500, Japan)

The fecundity and longevity of Hymenolepis nana was compared between the two clo-
sely related random-bred strains of mice (ddY, commercially available, and dd, laboratory-raised,
closed colonies) from day 10 to day 90 (egg inoculation=day 0). In ddY mice, the patent period
of H. nana started from day 12 and the highest figures in both biomass and egg production were
observed on day 15, but thereafter most worms were rapidly expelled. Worm expulsion occurred
within day 20 and almost all worms (94.5%) were lost by day 60. This mode of H. nana infe-
ction in ddY mice was basically similar to that in BALB/c mice (in which almost all worms were
lost within day 40) as reported previously by Ito (1981). In contrast, all worms initially established
in dd mice showed the highest figures for much longer period from day 15 to, at least day 30, and
about half of them surlvived as mature worms at least till day 90, the last day of the experiment.
The fecundity of H. nana recovered from dd mice on day 90 was similar to that recovered from
ddY mice on day 15. The critically different figures in lengevity and fecundity of H. nana bet-
ween the two strains of mice of both sexes seemed to be well agreed with the different figures of
the rapidity of onset of the late response directed exclusively against the lumen phase of H. nana
and to provide additional evidence to reconfirm our previous results (Ito, 1981).

There was another different figure of the mode of autoinfection between these two strains of
mice initially given ddY mouse-derived cysticercoids. In 26 of 33 ddY mice given cysticercoids,
autoinfection with 110 worms in average occurred and most populations of autoinfection remained
immature (1%/26), whereas in 27 of 28 dd mice given the same infections, autoinfection with about
724 mature worms in average occurred. The mode of autoinfection (variation in population
density and maturity) was discussed from both the crowding effect and the influence of the immune
responses on H. nana reinfections.

It was strongly suggested that autoinfection which occurs in some strains of mice initially gi-
ven mouse-derived cysticercoids is not a result of no or poor immunogenicity of the lumen phase
of H. nana but is due to a delay of onset of immune response directed against the lumen phase

(late response) with the result that secondary generation may mature.
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